The work deals with the analysis of regularities of the electrolytic dissociation of alkene derivative of the succinic acid (methylene succinic acid) in their dilute (0.0001-0.01M) solutions carried out by means of a new method of determination of dissociation parameters of weak multibasic organic acids with "overlapping equilibriums" effect previously described by the authors. Values of usual and "partial" degrees of dissociation, concentrations of all anions, hydrogen ions and undissociated acid molecules, as well as activity coefficients of all charged dissociation products were calculated. The concentration intervals of predominance of various charged and uncharged substances in the dilute solutions of the above mentioned acid were determined.
Introduction
Previously we described an original method for determination of various dissociation parameters of weak multibasic organic acids with close values of stepwise dissociation constants (effect of "overlapping equilibriums") [1] [2] [3] [4] . This method was widely used for an analysis of various weak organic acids with different basicity in their dilute solutions. A term the "partial" degree of dissociation was also suggested [2] applied for the research into peculiarities of electrolytic dissociation of alkene derivative of the succinic acid (methylene succinic acid) in their dilute (0.0001-0.01M) solutions. Succinic acid and its various derivatives are widely used in the organic synthesis and polymer industry, take part in biologically important Krebs cycle. Methylene succinic acid is widely used in the production of polyacrylonitrile and polyacrilic fiber. The useful properties of these acids are directly connected with peculiarities of their electrolytic dissociation.
The Equations
In case of weak dibasic organic acid H 2 A the mass action equations for both dissociation steps may be written as follows [1] [2] [3] [4] 
where K 1 and K 2 are the thermodynamic dissociation constants of first and second steps, α 1 and α 2 are usual degrees of dissociation of the corresponding steps, α ′ 2 is the "partial" degree of dissociation for second step, c is the total concentration of acid, F 1 and F 2 are the quotients of the activity coefficients: 
a a a a (7) Values of "partial" degrees of dissociation may be calculated with the help of the following equations:
or with the help of the more complex equation as set forth in [2] . Note that values of activity coefficients can be approximated by the Debye-Huckel equation:
where a i is the cation-anion distance of closest approach, A and B are constants depending on properties of water at a given temperature, z i is the charge of ion. The ionic strength
Note that values of a i , A and B at 25ºC were taken f r o m [ 5 ] . T h e a c t i v i t y c o e f f i c i e n t o f undissociated acid is assumed to be unity. Values of dissociation constants of methylene succinic acid at 25ºC necessary for calculations were taken from [6] [7] : K 1 =1.41×10 −4 ; K 2 =3.55×10 −6 .
Using the above mentioned dissociation parameters, we can determine equilibrium concentrations of hydrogen ions, mono and dianions and undissociated acid molecules: With the aid of the Eqs. (10)-(13), we can determine intervals of the acid concentration where various charged or uncharged substances dominate. This is possible due to equations below that express equality conditions of various products of dissociation: In line with concentration conditions, the equality of dominance areas of mono and dianions and undissociated acid molecules may be formulated.
The results and discussion
In Table 1 , the α 1 , α 2 , α ′ 2 and pH values for dilute solutions (0.0001-0.01M) of analyzed acid are presented. The comparison of the α 2 and α ′ 2 values goes to show that values of the "partial" degree of dissociation (which more correctly characterize the completeness of dissociation at second step) exceed appreciably those of the usual degree of dissociation (especially in higher acid concentrations).
With the aid of the equations (14)-(18), areas of predominance of various charged and uncharged forms in the dilute solutions of methylene succinic acid were identified. Calculations show that the monoanion concentration exceeds the [H 2 A] value when c < 0.0003M. In all these cases the inequalities: 
